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Numerical analyses were performed both by difference method and by iteration method, assuming constant gas-dynamical parameters and uniform channel cross section. The results reveal that when the resistivity of the electrodes is moderate, the current distribution becomes fairly symmetric in reference to the electrode center, and the current concentration on the electrode edge is thus greatly reduced.
When the Hall parameter is large, the internal resistance in case of resistive electrodes becomes nearly equal to that of non-resistive electrodes. For small Hall parameters, however, the internal resistance is appreciably greater in , resistive than in non-resistive electrodes.
I. INTRODUCTION
Many two-dimensional numerical analyses have been reported (1) In order to reduce this current concentration, the authors here propose an arrangement of MHD generator in which segmented electrodes of resistive material are used, and the current is led out from the edge just opposite the edge where the current concentration usually occurs (refer to Fig. 1 II . THEORY
Assumptions
The following assumptions are adopted: (1) The gas-dynamical parameters (pressure, temperature and gas velocity) are constant, u= (u, 0, 0). Also, the electrical conductivity s is constant (thermal equilibrium between electrons and atoms is assumed).
(2) The channel cross section is uniform along its axis (x-direction). (10) Figure 1 shows the right-hand coordinate systems.
The gas flows from left to right and the magnetic fields is applied in the positive z-direction. Eqs. ( 7 ), ( 9 ), (10), (12) and (13) 
Rideal is considered to be the ideal resistance in the case where c/d=1 (continuous electrode) for b=0. 
The potential distribution on the insulator upstream the electrode can be written in a similar form. The potential distribution p'u along the upper wall is represented in Fig. 16 , where p'ui (-1/2,1/2) is taken to be zero. The following ranges were used. 0.25<=c/d<=_0.75,0<=b<=10, <=a<= 50.
The current distribution is shown in Figs. 2-9 for various values of b and a and its dependence upon a is shown in Fig. 10 Note the fairly symmetric current distribution relative to electrode center, and also the greatly reduced current concentration compared with Fig. 8 . Fig. 9 Current distribution for b =10, a =20, c/d=0.75
With increasing a, the current begins to concentrate on the edge where the lead wire is connected. loses its symmetric form with increasing a and the current path becomes longer, resulting in increased internal resistance.
For b=1, as is seen in Figs. 12-. 14, <Ri> increases with a. This is due to the reduction of the dependence of the internal resistance on the current homogeneity brought by the resistive electrode since the degree of current concentration is small com-
The dotted straight line indicates 01 for a strictly uniform current. Fig. 11 Distribution of current flux function p' on lower electrode for b=5 and c/d=0.5 pared with the case of larger Hall parameters, and the effect of the resistance within the electrode itself begins to make itself felt with increasing a. Therefore, in so far as concerns the internal resistance, the resistive electrode system does not contribute to the generator performance so effectively for small values of b.
In the range of large values of p, however, the internal resistance becomes strongly dependent upon the current distribution, so that a moderately resistive electrode
gives nearly the same value of <Ri> as in case of a =0, and at the same time it can assure more symmetric current distribution. This fact is very favorable to improving MHD generator performance in non-equilibrium ionization, since a more uniform Joule heating and therefore a more uniform electron Analyses covering cases of non-equilibrium conditions will provide more realistic information on actual MHD generator performance.
The steep potential gradient seen for a=0 is seen to he markedly reduced when a=40. 
IV CONCLUSION
As foreseen, with moderately resistive electrode, the current distribution is brought appreciably closer to symmetry in reference to the electrode center, thus greatly reducing current concentration on one edge of the electrode.
And furthermore, the gradient of electrical potential at the border between electrode and insulator is eased, thus preventing short-circuiting between neighboring electrodes.
However, as a general rule the internal resistance must inherently be larger with resistive electrodes than with non-resistive, and this disadvantage is accentuated when the Hall parameter is small.
The foregoing analysis has been based upon thermal equilibrium condition, but the difference of current distribution between equilibrium and non-equilibrium conditions seems not so great (2) , and therefore, even under the latter conditions a homogeneous current distribution can be expected by choosing a suitably resistive material for the electrodes. This will assure a homogeneous Joule heating and thereby a homogeneous electron density, and possibly in addition a smaller internal resistance than with non-resistive electrodes.
While in the present work the lead wires have been connected to the extreme end of electrodes and the resistivity assumed The dotted straight line indicates p' for a strictly uniform current, and the position of the lead wire connection is marked by an arrow. 
